Study design: Longitudinal cohort study. Objectives: To estimate socioeconomic and work outcomes over 2 and a half years following spinal cord injury (SCI), and to compare those in receipt of compensation (Accident Compensation Corporation, ACC) and those not. Setting: People admitted to the two spinal units in [2007][2008][2009] in New Zealand, where there is a unique no-fault compensation scheme for injury. Methods: Interviews were conducted at B6, 18 and 30 months after SCI and data collected on pre-SCI and post-SCI health and socioeconomic characteristics. Poisson regression, quantile regression and a linear mixed model regression were used to compare differences in outcomes. Results: Of the 162 eligible people, 118 (73%) participated and 91(77%) were followed to 30 months; 79% received ACC. Median personal income, self-reported standard of living and household income adequacy all fell slightly to 18 months and then stabilized at 30 months. At that time, 49% had returned to paid work. Among those not eligible for ACC, income fell to less than half the ACC group (Po0.006 after adjustment), and return to work was lower (29% versus 54%). Conclusion: The findings that most people retained their economic status and that return to work was relatively high appear to be due to the proportion entitled to the ACC no-fault compensation scheme for injury; with earnings-related compensation, a focus on rehabilitation to work and non-means-tested support services. This situation should mitigate against the downward spiral into poverty and further ill-health.
INTRODUCTION
Spinal cord injury (SCI), caused by trauma or non-traumatic disease processes, often results in life-long neurological deficits. For most people, the inability to work, at least temporarily, means they are at risk of losing their livelihoods and becoming unable to support a family. In New Zealand, we have estimated the incidence of SCI as 30/million/year, but age-adjusted rates are higher among Ma %ori (the indigenous population), 46/million, and especially Pacific people, 70/million. 1 Loss of employment and income consequent to SCI can lead to a decline in socioeconomic status, the amplification of disadvantage, and inability to meet the extra costs associated with disability. [2] [3] [4] One purpose of social security systems is to protect against financial difficulties in times of unemployment due to illness and injury. 5 This can be done through compensation for lost wages or government social welfare schemes providing 'safety net' benefits.
In New Zealand, the majority of people who sustain a SCI are eligible for compensation through the Accident Compensation Corporation (ACC). Thus, at least as an ideal, they are eligible for 'comprehensive entitlement, complete rehabilitation and real compensation' , carried out through 'community responsibility' and with 'administrative efficiency' in line with the original principles of the scheme. 6 People who sustain any kind of traumatic SCI or a 'treatment injury' (i.e., an adverse result of medical treatment) are eligible for compensation through ACC. Such compensation is not contingent on fault, type or place of injury and can include weekly payments of up to 80% of pre-injury income (if in employment preinjury) during rehabilitation and longer term if return to work is not possible. In addition, there are lump-sum payments for serious injury and extra assistance, which is not means tested, with support services, home and vehicle modifications and rehabilitation.
Though SCI is usually caused by trauma, a range of disease processes can also cause spinal cord damage, including tumours, infections, toxic and ischaemic causes. 7 Those who develop a nontraumatic SCI may be eligible, depending on family circumstances, for a means-tested government sickness or invalids benefit that provides some financial support. In New Zealand, benefits however, are only B50% of the adult minimum wage. Though New Zealand's spinal units provide a full range of health and rehabilitation services for all inpatients, the extent of longer-term rehabilitation, health services and support, financial assistance and return-to-work support, after discharge largely depends on people being eligible for ACC.
We have previously examined socioeconomic consequences of these two main types of income support by comparing people who sustained an injury (covered by ACC) with people who had a first stroke (potentially eligible for means-tested benefits). 8 This showed that, 1 year post event, decline in standard of living, on several measures, was markedly worse in the stroke group than in the matched injury group. Furthermore, return to work was greater among the injury group. However, the two groups had different health problems and were measured over slightly different time periods.
As well as examining socioeconomic outcomes overall for people with SCI in New Zealand (the majority of whom receive ACC), we now have the opportunity to further investigate the potential disparity in financial and social supports in a group with the same health problem, followed over the same period, and with outcomes extended to 2 years. The aim is to estimate socioeconomic outcomes over 2 years following SCI among people admitted to the two spinal units, and to compare outcomes for those in receipt of ACC and those not.
PARTICIPANTS AND METHODS
A longitudinal cohort study of people with a first diagnosis of SCI in New Zealand was undertaken. Details of this study have been described elsewhere 1 but a brief overview is provided below.
Study population and recruitment
The study recruited people aged 16-64 years admitted to either of New Zealand's two spinal units following acute impairment between July 2007 and August 2009. People were ineligible for the study if: the clinical team identified cognitive or communication problems precluding an interview; prognosis of death within 6 months; they were not New Zealand residents; or they had no neurological damage at the time of recruitment. Interviews were intended to occur 4 months after the SCI with eligible participants; second and third follow-up interviews were scheduled for 12 and 24 months after SCI.
Pre-SCI characteristics
Pre-SCI socio-demographic characteristics were collected at the first interview using questions from the 2006 Census. 9 People were asked their personal income in the year before SCI. Self-reported material standard of living was asked on a five-point scale: high, fairly high, medium, fairly low and low (grouped as 'high/fairly high'; 'medium-low'). Whether their household income was adequate to meet everyday needs such as accommodation, food and clothing was asked using a four-point scale: More than enough, enough, just enough and not enough (grouped as 'more than enough/enough'; 'just enough/not enough'). 10 
Post-SCI health status
Nurses collected information on participants' American Spinal Injury Association (AISA) Impairment Scale (AIS) 11 at discharge from the unit (A ¼ most severe to D ¼ least severe).
Participants rated difficulty in five dimensions of the EQ-5D general health status measure (mobility, self-care, usual activities, pain/discomfort, anxiety/ depression). 12, 13 Responses were 'no'; 'some'; or 'extreme' problems (the last two grouped as 'any problems'). We asked an additional question, in the EQ-5D format, about cognition. 14, 15 
Outcome measures
Economic. Questions about personal income, standard of living and household income adequacy were asked at the second and third interviews (as for pre-SCI).
Work. At each interview, participants were asked to describe their current work situation from a list: full-time work (X30 h per week); part-time work (o30 h per week); receiving a benefit; no benefit; student; homemaker; retired (the last four grouped as 'other'). 16 Return-to-work was defined as those in paid work (full-or part-time) pre-SCI, and who were back in paid work at the second or third interview.
Statistical analyses
Chi-squared tests were used to compare characteristics of participants who completed all three interviews and those who did not.
Comparison of demographic, pre-SCI variables, EQ-5D and AIS between the ACC and non-ACC groups used: Poisson regression where the outcome was binary, ordered logistic regression for ordered variables (for example, age group and AIS), and multinomial logistic regression for variables with more than two levels that were not ordered (for example, education and employment). Quantile regression was used to compare median incomes. Age and sex were adjusted for in all models.
Poisson regression with robust standard errors 17 was used to compare the difference in the outcomes of work, standard of living and income adequacy at second and third interviews. Quantile regression was used to compare median incomes at second and third interviews. For measuring change over time, to account for the same people being measured at two different times (pre-SCI and at third interview-scheduled for 24 months post SCI), a linear mixed model regression was used. 18 Age, sex and AIS were also adjusted for in these models.
Analysis was undertaken using Stata 12. 19 
Ethical approval
The study was approved by the New Zealand Health and Disability Multiregion Ethics Committee (MEC07/09/117).
RESULTS
Over 2 years, 186 people aged 16-64 years were admitted to the two spinal units of whom 24 were ineligible. Of the 162 eligible people, 118 participated (73% response rate); 15 declined and 29 were noncontactable. We have previously reported that participants were less likely to be of Ma %ori and Pacific ethnicity than non-participants. 1 The mean time from date of SCI to first interview was 6.5 months (median 6.4; inter-quartile range (IQR) 4.8-7.6 months). Of the 118 participants completing the first interview, 103 (87%) were followed-up to the second interview (mean 16.6 months; median 16.5; IQR 15.0-17.6 months-hereafter referred to as 18-month interview), and 91 (77%) to the third interview (mean 31.5 months; median 30.2; IQR 29.2-32.8 months-referred to as 30-month interview). Of the 27 who did not complete all three interviews, 2 people died, 4 declined, 1 left the country, 4 could not be contacted and for 16 people the reason was unclear. A significantly greater proportion of those with more severe AIS (P ¼ 0.03) and those of Ma %ori, Pacific or Asian ethnicity did not complete all three interviews (P ¼ 0.01) ( Table 1) . No other statistically significant differences were observed. Two groups-those who received ACC compensation, and those who did not, were identified. The ACC group (n ¼ 93) included all those with injury as the SCI cause and were covered by ACC at the first interview or by the time of the 18-month interview (n ¼ 89), those who were unsure of the cause of their injury but received cover from ACC (n ¼ 2), and those with a non-traumatic SCI but covered by ACC (n ¼ 2). Although covered by ACC, 24 (26%) did not receive earningsrelated compensation, mostly because they were not employed at the time of their SCI (n ¼ 16). Four people did not receive earningsrelated compensation but received a lump-sum payment.
The non-ACC group (n ¼ 25) included all those with nontraumatic cause not covered by ACC at the first interview or by the 18-month interview (n ¼ 23), and those with injury as the cause but not covered by ACC (n ¼ 2) (for example, resident outside New Zealand at the time of injury).
Receipt of private income protection insurance was reported by eight people in the ACC group and two people in the non-ACC group.
Pre-SCI characteristics
Of the total study population, three-quarters were men, 67% were of European ethnicity, 55% were married or living with a partner and 83% were in paid employment (Table 2) . A greater proportion of the non-ACC group were older (difference statistically significant after adjusting for sex; P ¼ 0.006). The non-ACC group also had a greater proportion of women, Pacific and Asian people (differences not statistically significant after adjustment; P ¼ 0.08 and P ¼ 0.14, respectively). No other appreciable differences were observed for other pre-SCI variables.
Post-SCI health characteristics
A greater proportion of the non-ACC group (64%) had AIS ¼ 'D' compared with the ACC group (50%), although the difference was not statistically significant after adjusting for age and sex (P ¼ 0.13) ( Table 2 ). The two groups were very similar at the first interview for each of the EQ-5D health status variables (Figure 1 ). After 18 months, a greater proportion of the non-ACC group reported problems with usual activities, anxiety/depression and pain/discomfort (P ¼ 0.04); only the latter was statistically significant after adjusting for age and sex. After 30 months, the groups were similar in all but cognitive status, with a greater proportion of the non-ACC group reporting problems (53%) compared with the ACC group (24%) (P ¼ 0.02).
Outcomes
Economic outcomes. The proportion of the total study population reporting a 'medium-low' standard of living increased slightly from 47% pre-SCI to 56% at 18 months and 50% at 30 months. The proportion reporting 'just/not enough' income increased more, from 28% pre-SCI to 44% at 18 months and 40% at 30 months. The decline in both standard of living and income adequacy was greater for the non-ACC group, and was greatest at 18 months; the difference narrowing at 30 months for standard of living ( Figure 2) .
After adjusting for age, sex and AIS, risk of reporting 'medium-low' standard of living at 18 months for the non-ACC group was statistically significantly higher than the ACC group (adjusted relative risk (ARR) ¼ 1.16; 95% confidence interval (95%CI) ¼ 1.01-1.35) and for 'just/not enough' income (ARR ¼ 1.18; 95%CI ¼ 1.00-1.40) ( Table 3 ). This was similar at 30 months after SCI, but statistically significant only for 'just/not enough' income (ARR ¼ 1.22; 95%CI ¼ 1.02-1.46; Table 3 ). After adjusting for ethnicity, the 18-month risk for 'medium-low' standard of living (ARR ¼ 1.13; 95%CI ¼ 0.98-1.29) and 'just/not enough' income (ARR ¼ 1.14; 95%CI ¼ 0.96-1.35) changed only slightly.
The median personal income for the total study population declined from NZ$40 000 pre-SCI to $38 760 at 18 months; increasing to $41 176 at 30 months. For the non-ACC group, median income declined by 45% over 30 months (from $36 500 to $19 938) compared with a 15% increase in the ACC group (from $40 000 to $45 900) (Figure 3) . The difference at 30 months in median income between the ACC and non-ACC groups after adjustment for age, sex and AIS was statistically significant (P ¼ 0.006). The difference between the groups in change over time from pre-SCI to 30 months did not reach statistical significance (P ¼ 0.55). Among Ma %ori and Pacific, income was lower at baseline ($31 902 compared with $42 000 for other ethnicities) but did not decrease over the 30 months.
Sub-analyses of standard of living, income adequacy and median personal income, undertaken of 91 participants completing all three interviews, showed the same pattern over the three interview times and the statistical significance between the groups did not change from analyses undertaken with participants who completed 6-month (n ¼ 118), 18-month (n ¼ 103) and 30-month (n ¼ 91) interviews (data not shown). Of the 91 participants who completed the 30-month interview, 75 people were in paid work pre-SCI and 37 (49%) had returned to work. Fifty-four per cent of the ACC group had returned to work compared with 29% of the non-ACC group. The adjusted likelihood of return to work was 43% less for the non-ACC group compared with the ACC group, but this was not statistically significant (ARR ¼ 0.57; 95%CI ¼ 0.27-1.19). When return-to-work at 30 months was also adjusted for cognitive status at 30 months, the ARR barely changed (ARR ¼ 0.58; 95%CI ¼ 0.27-1.24).
For Ma %ori and Pacific, 82% were employed before SCI, similar to other ethnicities (84%) but the proportions returning to work at 18 months and 30 months were lower than for other ethnicities: 32% versus 45% and 44% versus 53%, respectively.
DISCUSSION
Among a cohort of people admitted to the two spinal units in New Zealand and followed for 30 months, personal income, reported standard of living and household income adequacy all decreased slightly to 18 months and then stabilized. The effect was similar for Ma %ori and Pacific people, though their pre-SCI standard of living was lower. By 18 months, 42% of people who were employed before SCI had returned to paid work; 49% by 30 months. Among Ma %ori and Pacific people, of whom a similar proportion (versus other ethnicities) were employed before SCI, the proportions who returned to work were lower. Among those who received compensation through ACC, median personal income remained similar to 30 months, whereas among those not eligible for ACC, personal income fell to 18 months and then decreased more steeply to 30 months so that their median income was less than half that of the ACC group. At 18 and 30 months, the ARR of reporting 'just/not enough' household income was B20% higher in the non-ACC group compared with the ACC group. The difference was less for the measure of standard of living at 30 months. Return to work was higher among those who received ACC, after adjustment for functional impairment at 30 months, but numbers were small and the difference was not statistically significant.
There have been many studies of return to work among people with SCI, though few studies have specifically examined standard of living after SCI, irrespective of work. Levi et al. 20 compared a prevalent sample of SCI survivors with a population sample in Sweden, and found that people with SCI had similar access to material resources but had fewer financial reserves. Most people (71%) received a sick pension, which is obviously set at a level that avoids severe hardship. Several reviews of return to work outcomes have been published in the last 10 years. [21] [22] [23] [24] Return to work varies widely, from 21 to 67%, 22 with employment rates increasing with time since SCI. Rates are higher in Europe and Australia than in North America. 24 Predictors of return to work in the United States include: younger age at injury, higher levels of education and white versus minority ethnicity. 21, 22 Less severe SCI and higher functional independence are predictors of return to work among those with low levels of education, but no longer predict return to work among those with the highest level of education. 25 In the United States, among those who do return to work, women, African Americans and those Table 2 Pre-SCI socio-demographic and economic characteristics and AIS at discharge for those covered by ACC and those not covered 24 (20) 23 (25) 1 (4) 45-54 28 (24) 20 (22) 8 (32) 55-64 24 (20) 14 (15) with less than a college degree earn less, thus compounding the disparities in return to work. 25 Studies of income have been restricted to earnings and have not included income from other sources. [25] [26] [27] Studies that have examined the effect of compensation or benefits on return to work suggest a negative relationship, 27-29 maybe because of fear of losing financial or medical benefits. 21 In contrast, our investigation has examined changes in personal income from all sources and changes in income adequacy, which takes into account differences in household composition. Income matters: as well as meeting basic needs, it enables people to take part in valued activities and pay for the extra costs of disablement. Moreover, household income is a significant predictor of mortality among people with SCI, over and above age, sex, ethnicity and severity of injury. 30 Loss of income and lack of access to universal health care also increases the risk of bankruptcy for medical debt following SCI. 31 Overall, because of earnings-related compensation through ACC for most people and universal health-care coverage, people who sustain a SCI in New Zealand do not suffer a substantial loss of income and, importantly, disparities between ethnic groups are not compounded. The comparison of the ACC and non-ACC groups demonstrated that earnings-related compensation was the determining factor in preventing a drop in income. It also suggested that ACC cover did not deter return to work, and might even encourage return to work. Though the numbers were small, we could rule out anything above a 19% higher return to work in the non-ACC group compared with the ACC group at 30 months (ARR ¼ 0.57, 95%CI 0.27-1.19).
Our previous comparison of socioeconomic circumstances following injury or stroke demonstrated the same pattern: the injured group, who were mainly covered by ACC, maintained significantly higher incomes at 12 months and returned to work significantly earlier than the matched sample of people with stroke. 8 The present comparison extends these findings to 30 months, following groups with the same condition, and over the same time period. We have previously proposed that the reasons compensation through ACC did not deter early return to work are: first its true no-fault nature with only minimal involvement of the legal system, and second its deliberate focus on rehabilitation to work. 8 The strengths of this study are that it is population-based, has a prospective design and a relatively high response rate, and takes advantage of a natural experiment in New Zealand. A limitation is that the participant population and those who provided data for the full 30 months under-represented Ma %ori and Pacific people and those When comparing to other populations, the somewhat lower proportion of people with the most severe SCI should also be borne in mind. 32 Additionally, though the ACC and non-ACC groups were similar on AIS scores and health status measures 6 months post SCI, they diverged at 30 months, especially for cognition. Our primary interest was in socioeconomic outcomes between the two groups irrespective of functional impairment differences, but such differences are important for interpreting return to work. For the analyses comparing return to work, we adjusted for age, sex and AIS score. Additional adjustment for cognition did not materially affect the results. In the comparison of income between ACC and non-ACC groups, we were surprised that the difference in changes over time was not statistically significant (despite a highly significant difference in the incomes at 30 months); most likely due to small sample size and difference in income distribution between groups. Finally, because of small numbers, we were unable to investigate socioeconomic outcomes by ethnicity within the ACC and non-ACC groups.
CONCLUSION
In New Zealand, most people followed over 2 and a half years after sustaining a SCI retained their income and standard of living. Rates of return to work were high overall (49%). The reason for both these findings appears to be the no-fault compensation scheme for injury available to the majority of participants. This situation should mitigate against a downward spiral into poverty and further ill-health (a likely consequence of not receiving compensation). If such economic outcomes are also accompanied by re-integration into society and regaining of quality of life, then such a no-fault compensation scheme should be seen as a model for rehabilitation after SCI-traumatic and non-traumatic. 
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